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[0001] This application claims the benefit of Korean Patent Application No. 2003- 
83944, filed on November 25, 2003, which is hereby incorporated by reference for all 
purposes as if fully set forth herein. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] This invention relates to an electro-luminescence display (ELD), and more 
particularly to an electro-luminescence display device with a high aperture ratio and a 
driving method thereof. 

Discnssion of the Related Art 

[0003] Recently, various flat panel display devices have been developed with reduced 
weight and size that are capable of eliminating the disadvantages associated with a 
cathode ray tube (CRT). Such flat panel display devices include liquid crystal displays 
(LCD), field emission displays (FED), plasma display panels (PDP) and electro- 
luminescence (EL) panels. 

[0004] The EL display in such display devices is a self-emission device in which a 
phosphorous material is excited using recombination of electrons and holes. The EL 
display device is generally classified into inorganic EL devices and organic EL devices, 
depending upon a source material for the light-emitting layer. The EL display has the 
same advantage as the CRT in that it has a faster response speed than passive-type 
light-emitting devices requiring a separate light source like the LCD. 

[0005] Fig. 1 is a cross-sectional view showing a related art organic EL structure for 
explaining a light-emitting principle of the EL display device. 
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[0006] Referring to Fig. 1, the organic EL device includes an electron injection layer 4, 
an electron carrier layer 6, a light-emitting layer 8, a hole carrier layer 10 and a hole 
injection layer 12 that are sequentially disposed between a cathode 2 and an anode 14. 

[0007] If a vohage is applied between a transparent electrode, that is, the anode 14 and 
a metal electrode, that is, the cathode 2, then electrons produced from the cathode 2 are 
moved, via the electron injection layer 4 and the electron carrier layer 6, into the light- 
emitting layer 8, while holes produced from the anode 14 are moved, via the hole 
injection layer 12 and the hole carrier layer 10, into the light-emitting layer 10. Thus, 
the electrons and the holes fed from the electron carrier layer 6 and the hole carrier 
layer 10, respectively, coUide at the Ught-emitting layer 8 to be recombined to generate . 
a Ught. This Hght is emitted, via the transparent electrode (i.e., the anode 14), into the . 
exterior to thereby display a picture. 

[0008] Fig. 2 shows a related art active matrix type EL display device. 

[0009] Referring to Fig. 2, the related art active matrix type EL display device includes 
an EL display panel 16 having pixel (hereinafter referred briefly to as "PE") cells 22 
arranged at each intersection between gate electrode lines GL and data electrode lines 
DL, first and second gate drivers 18 and 19 for driving the gate electrode lines GL, and 
a data driver 20 for driving the data electrode lines DL. The first gate driver 18 
sequentially applies a first gate signal to odd-numbered gate electrode lines GLl, GL3, 
...GLn-1. The second gate driver 19 sequentially applies a second gate signal to even- 
numbered gate electrode lines GL2, GL4, . . .GLn. Herein, the first and second gate 
signals are set to have the same width (e.g., IH), and are applied in such a maimer to 
overlap with each other during a predetermined period. 

[0010] The data driver 20 applies video signals corresponding to a data, via the data 
electrode lines DL, to the PE cells 22. In this case, the data driver 20 applies the video 
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signals for each one horizontal line to the data electrode lines DL every one horizontal 
period when the first and second gate signals are supplied. 

[0011] The PE cells 22 generate a Ught corresponding to the video signals (i.e., current 
signals) applied to the data electrode lines DL to thereby display a picture 
corresponding to the video signals. To this end, as shown in Fig. 3, each PE cell 22 
includes a light-emitting cell driving circuit 30 for driving a light-emitting cell OLED 
in response to a driving signal supplied from each of the data electrode lines DL and 
the gate electrode lines GL, and a light-emitting cell OLED connected between the 
light-emitting cell driving circuit 30 and the ground voltage source GND. 

[0012] The light-emitting cell driving circuit 30 includes a first driving thin fihn 
transistor (TFT) Tl connected between the supply voltage line VDD and the light- 
emitting cell OELD, a first switching TFT T3 connected between the odd-numbered 
gate electrode line GLo and the data electrode Une DL, a second switching TFT T4 
connected between the first switching TFT T3 and the even-nmnbered gate electrode 
line GL, a second driving TFT T2 connected between a node positioned between the 
first and second switching TFTs T3 and T4 and the supply voltage line VDD to form a 
current mirror circuit with respect to the driving TFT Tl, and a storage capacitor Cst 
connected between a node positioned between the first and second driving TFTs Tl 
and T2 and the supply voltage line VDD. Herein, the TFT is a p-type electron metal- 
oxide semiconductor field effect transistor (MOSFET). 

[0013] A gate terminal of the driving TFT Tl is connected to the gate terminal of the 
second driving TFT T2; a source terminal thereof is connected to the supply voltage 
line VDD; and a drain terminal thereof is connected to the light-emitting cell OLED. A 
source terminal of the second driving TFT T2 is connected to the supply voltage line 
VDD, and a drain terminal thereof is coimected to a drain terminal of the first switching 
TFT T3 and a source terminal of the second switching TFT T4. 
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[0014] A source terminal of the first switching TFT T3 is connected to the data 
electrode line DL, and a gate terminal thereof is connected to the odd-numbered gate 
electrode line GLo. A drain terminal of the second switching TFT T4 is connected to 
the gate terminals of the first and second driving TFTs Tl and T2 and the storage 
capacitor Cst. A gate terminal of the second switching TFT T4 is connected to the 
even-nxmibered gate electrode line GLe. 

[0015] Herein, the first and second driving TFTs Tl and T2 are connected to each 
other in such a manner to form a current mirror. Thus, assuming that the first and 
second driving TFTs Tl and T2 have the same channel width, a current amount 
flowing in the first driving TFT Tl is set to be equal to a current flowing in the second 
driving TFT T2. 

[0016] An operation procedure of such a light-emitting cell driving circuit 30 will be 
described in detail with reference to a driving waveform of Fig. 4 below. 

[0017] First and second gate signals SPl and SP2 having the same width are applied to 
the odd-numbered electrode line GLo and the even-numbered electrode line GLe 
making the same horizontal line, respectively, in such a manner to overlap with each 
other during a predetermined period. Herein, the second gate signal SP2 is applied prior 
to the first gate signal SPl . • 

[0018] If the first and second gate signals SPl and SP2 are supplied, then the first and 
second switching TFTs T3 and T4 are turned on. As the first and second switching 
TFTs T3 and T4 are tumed on, a video signal from the data electrode line DL is applied, 
via the first and second switching TFTs T3 and T4, to the gate terminals of the first and 
second driving TFTs Tl and T2. At this time, the first and second driving TFTs Tl and 
T2 supplied with the video signal are tumed on. Herein, the first driving TFT Tl 
controls a current flowing from the source terminal thereof (i.e., VDD) into the drain 
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terminal thereof in response to the video signal applied to the gate terminal thereof to 
apply it to the light-emitting cell OLED, thereby allowing the light-emitting cell OLED 
to emit an amount of light corresponding to the video signal. 

[0019] At the same time, the second driving TFT T2 appUes a current id fed from the 
supply voltage line VDD, via the first switching TFT T3, to the data electrode line DL. 
Herein, since the first and second driving TFTs Tl and T2 form a current mirror circuit, 
the same current flows in the first and second driving TFTs Tl and T2. Meanwhile, the 
storage capacitor Cst stores a voltage from the supply voltage line VDD in such a 
manner to correspond to an amount of the current id flowing into the second driving 
TFT T2. Further, the storage capacitor Cst turns on the first driving TFT Tl using a 
voltage stored therein when the first and second gate signals SPl and SP2 are inverted 
into OFF signals (e.g., ground potentials) to turn off the first and second switching 
TFTs T3 and T4, thereby applying a current corresponding to the video signal to the 
light-emitting cell OEL. On the other hand, since the second gate signal SP2 is inverted 
into an OFF signal earlier than SPl, that is, the second switching TFT T4 is turned off 
prior to the first switching TFT T3 in the prior art, it is possible to prevent a voltage 
charged in the storage capacitor Cst from being discharged into the exterior. 

[0020] In practice, the conventional EL display device sequentially apphes the first and 
second gate signals SPl and SP2 to the odd-numbered and even-mmibered gate 
electrode lines GLo and GLe, respectively, and applies video signals to the data 
electrode lines DL, thereby displaying a desired picture. However, such a conventional 
EL display device has a problem in that, since driving a single of light-emitting cell 
OELD requires two gate electrode lines at a single of horizontal line and four TFTs, 
aperture ratio is low. Moreover, such a conventional EL display device has two gate 
drivers to drive the odd-nimibered gate electrode lines GLo and the even-numbered 
electrode lines GLe, leading to high manufacturing cost. 

SUMMARY OF THE INVENTION 
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[0021] Accordingly, the present invention is directed to an electro-luminescence 
display device and a driving method thereof that substantially obviates one or more of 
the problems due to limitations and disadvantages of the related art. 

[0022] An advantage of the present invention is to provide an electro-luminescence 
display device with a high aperture ratio and a driving method thereof. 

[0023] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent from the description, or may be 
learned by practice of the invention. The objectives and other advantages of the 
invention will be realized and attained by the structure particularly pointed out in the 
written description and claims hereof as well as the appended drawings. 

[0024] To achieve these and other advantages and in accordance with the purpose of 
the present invention, as embodied and broadly described, an electro-luminescence 
display device may, for example, include a plurality of pixels arranged in a matrix type; 
a plurality of data lines for applying video signals to the pixels; and a plurality of gate 
lines crossing the data lines, one of the gate lines connected to the pixels positioned 
adjacently to each other at the upper and lower sides of the gate line. 

[0025] The electro-luminescence display device further includes a gate driver for 
applying a gate signal having a tum-on potential during two horizontal periods to the 
gate lines. 

[0026] Herein, a gate signal applied to the ith gate line (wherein i is an integer) 
overlaps a gate signal applied to the (i+l)th gate line during one horizontal period. 
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[0027] In anther aspect of the present invention, an electro-luminescence display 
device may, for example, include electro-luminescence cells arranged in a matrix type 
at crossings of gate lines and data lines; a supply voltage line for supplying a driving 
voltage to the electro-lmninescence cells; driving circuits for controlling a current 
applied from the driving voltage of the supply voltage line to the electro-luminescence 
cells in response to video signals; and control circuits for applying the video signals to ^ 
the driving circuits. 

[0028] In the electro-lviminescence display device, each of the driving circuits includes 
a first driving circuit provided at the ith horizontal line (wherein i is an integer) to apply 
the current to the electro-luminescence cell positioned at the ith horizontal line, in 
response to a video signal from the control circuit controlled by the ith gate line, when 
a gate signal is applied to the (i-l)th gate line; and a second driving circuit provided at 
the (i+l)th horizontal line to apply the current to the electro-luminescence cell 
positioned at the (i+l)th horizontal line, in response to a video signal from the control 
circuit controlled by the ith gate line, when a gate signal is applied to the (i+l)th gate 
line. 

[0029] Herein, the control circuit is positioned between the first driving circuit and the 
second driving circuit. 

[0030] The second driving circuit provided at the (i-l)th horizontal line is connected to 
the (i-l)th gate line. 

[0031] The first driving circuit provided at the (i+2)th horizontal line is connected to 
the (i+ 1 )th gate line. 

[0032] The first driving circuits includes a first driving thin film transistor having a 
source terminal connected to the supply voltage line and a drain terminal connected to 
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the electro-luminescence cell positioned at the ith horizontal line; a second driving thin 
fihn transistor having a drain terminal connected to a gate terminal of the first driving 
thin film transistor, a source terminal connected to the control circuit and a gate 
terminal connected to the (i-l)th gate line; and a storage capacitor connected between 
the source terminal and the gate terminal of the first driving thin fihn transistor. 

[0033] The second driving circuits includes a first driving thin film transistor having a 
source terminal connected to the supply voltage line and a drain terminal connected to 
the electro-luminescence cell positioned at the (i+l)th horizontal line; a second driving 
thin film transistor having a drain terminal connected to a gate terminal of the first 
driving thin film transistor, a source terminal connected to the control circuit and a gate 
terminal connected to the (i+l)th gate line; and a storage capacitor connected between 
the source terminal and the gate terminal of the first driving thin film transistor. 

[0034] The control circuit includes a first control thin film transistor having a source 
terminal coimected to the supply voltage line and a drain terminal and a gate terminal 
connected to the source terminal of the second driving thin film transistor; and a second 
control thin film transistor having a drain terminal connected to the gate terminal of the 
first control thin film transistor, a source terminal connected to the data line and a gate 
terminal connected to the ith gate Hne. 

[0035] Herein, any one of the first and second control thin fihn transistors is provided 
at the ith horizontal line while the remaining control thin film transistor is provided at 
the (i+l)the horizontal line. 

[0036] The electro-luminescence display device fiuther includes a gate driver for 
applying a gate signal having a tum-on potential during two horizontal periods to the 
gate lines. 



9 



PATENT 
8733.1031.00 



[0037] Herein, a gate signal applied to the ith gate line overlaps a gate signal applied to 
the (i+l)th gate line during one horizontal period. 

[0038] If a gate signal is applied to the (i-l)th and ith gate lines, then the second 
driving thin film transistor connected to the (i-l)th gate line and the second control thin 
film transistor connected to the ith gate line are turned on; and, as the second control 
thin film transistor is turned on, a video signal fi-om the data Hne is applied to the first 
driving thin film transistor and the first control thin film transistor that are positioned at 
the ith horizontal line. 

[0039] Herein, the first driving thin film transistor positioned at the ith horizontal line 
applies the current corresponding to the video signal to the electro-luminescence cell 
provided at the ith horizontal line. 

[0040] The first control thin film transistor applies the current corresponding to the 
video signal firom the supply voltage line to the data line. 

[0041] Herein, a voltage corresponding to the current flowing in the first control thin 
film transistor is stored in the storage capacitor. 

[0042] Li still another aspect of the present invention, an electro-luminescence display 
device may, for example, include a plurality of pixels arranged in a matrix type; a 
plurality of data lines for applying video signals to the pixels; a plurality of gate lines 
crossing the data lines, one of the gate lines being shared v^ith the pixels positioned 
adjacently to each other at the upper and lower sides of the gate line; electro- 
luminescence cells provided for each pixel; a supply voltage line for supplying a 
driving voltage to the electro-luminescence cells; driving circuits for applying a current 
corresponding to the video signals to the electro-limiinescence cells in response to the 
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video signals; and control circuits connected to the data lines to apply the video signals 
supplied to the data lines to the driving circuits. 

[0043] The electro-luminescence display device further includes a gate driver for 
applying a gate signal having a turn-on potential during two horizontal periods to the 
gate lines. 

[0044] Herein, a gate signal applied to the ith gate line (wherein i is an integer) 
overlaps a gate signal applied to the (i-l-l)th gate line during one horizontal period. 

[0045] Each of the driving circuits includes a first driving circuit provided at the ith 
horizontal line (wherein i is an integer) to apply the current to the electro-luminescence 
cell positioned at the ith horizontal line, in response to a video signal fi-om the control 
circuit controlled by the ith gate line, when a gate signal is applied to the (i-l)th gate 
line; and a second driving circuit provided at the (i+l)th horizontal line to apply the 
current to the electro-lvuninescence cell positioned at the (i+l)th horizontal line, in 
response to a video signal fi-om the control circuit controlled by the ith gate line, when 
a gate signal is applied to the (i+l)th gate line. 

[0046] Herein, the control circuit is positioned between the first driving circuit and the 
second driving circuit. 

[0047] In yet another aspect of the present invention, a method of driving an electro- 
limiinescence display device may, for example, include applying a gate signal having a 
tum-on potential during two horizontal periods to gate lines, wherein the gate signal 
applied to the ith gate line (wherein i is an integer) overlaps the gate signal applied to 
the (i-l)th gate line during one horizontal period. 
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[0048] In the method, a current corresponding to a video signal is applied to an electro- 
Iximinescence cell provided at the ith horizontal Hne during the one horizontal period in 
which the gate signal appUed to the (i-l)th gate Une overlaps with the gate signal 
applied to the ith gate line. 

[0049] In another aspect of the present invention, a flat panel display device may, for 
example, include a plurality of gate lines including N-lth, Nth and N+lth gate lines, 
wherein N is an integer and greater than 1 ; a plurality of data lines crossing the gate 
lines; and first, second and third driving blocks, each block being electrically connected 
with at least one of the data lines and at least one of the gate lines, wherein each block 
includes first and second driving circuits, and a control circuit; wherein the N-lth gate 
line is electrically connected with the first driving circuit of the second driving block 
and the second driving circuit of the first driving block, the Nth gate line is electrically 
connected with the control circuit of the second driving block, and N+lth gate line is 
electrically connected with the second driving circuit of the second driving block and 
the first driving circuit of the third driving block. 

[0050] It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0051] The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the description 
serve to explain the principles of the invention. 
[0052] In the drawings: 

[0053] Fig. 1 is a schematic cross-sectional view showing a structure of an organic 
light-emitting cell in a related art electro-luminescence display panel; 
[0054] Fig. 2 is a block diagram showing a configuration of a related art electro- 
luminescence display panel; 

[0055] Fig. 3 is an equivalent circuit diagram of each pixel cell PE shown in Fig. 2; 
[0056] Fig. 4 is a waveform diagram of the gate signals applied to the gate lines shown 
in Fig. 2; 

[0057] Fig. 5 is a block diagram showing a configuration of an electro-luminescence 

display device according to an embodiment of the present invention; 

[0058] Fig. 6 is an equivalent circuit diagram of each pixel cell PE shown in Fig. 5; 

and 

[0059] Fig. 7 is a waveform diagram of the gate signals applied to the gate lines shown 
in Fig. 5. 

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS 

[0060] Reference will now be made in detail to an embodiment of the present invention, 
example of which is illustrated in the accompanying drawings. 

[0061] Fig. 5 shows an active matrix type electro-limiinescence (EL) display device 
according to an embodiment of the present invention. 
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[0062] Referring to Fig. 5, the EL display device includes an EL display panel 40 
having pixel (hereinafter referred briefly to as "PE") cells 46 arranged at each 
intersection between gate electrode lines GL and data electrode lines DL, a gate driver 
44 for driving the gate electrode lines GL, and a data driver 42 for driving the data 
electrode lines DL. 

[0063] The gate electrode lines GL are connected to the PE cells 46 positioned at the 
upper/lower portions thereof. In other words, the ith gate electrode line GLi (wherein i 
is an integer) is connected to both the PE cells 46 provided at the ith horizontal line and 
the PE cells 46 provided at the (i-M)th horizontal line. Herein, the ith gate electrode line 
GLi drives the PE cells 46 provided at the ith and (i+l)th horizontal lines. In other 
words, the embodiment of the present invention allows a single gate electrode line GL 
to drive the PE cells 46 positioned adjacently to each other at the upper/lower portions 
thereof. Thus, this embodiment of the present invention can reduce a number of gate 
electrode lines GL by half (1/2) in comparison to the related art, and hence can assure a 
high aperture ratio. Furthermore, due to the reduced number of gate electrode lines GL, 
it is possible to drive the EL display device using a single gate driver 44 and to reduce 
manufacturing cost. 

[0064] As shown in Fig. 7, the gate driver sequentially applies a gate signal having a 
tum-on potential during two horizontal periods (2H) to the gate electrode lines GL. 
Herein, a gate signal applied to the ith gate electrode line GLi overlaps with a gate 
signal applied to the (i-l)th gate electrode line GLi-1 during one horizontal period (IH). 

[0065] The data driver 42 applies video signals corresponding to a data, via the data 
electrode lines DL, to the PE cells 46. Herein, the data driver 42 applies video signals 
for each one horizontal line to the data electrode lines DL every one horizontal period 
(IH). 
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[0066] The PE cells 46 emit a light corresponding to the video signals (i.e., current 
signals) applied to the data electrode lines DL to thereby display a picture. To this end, 
the PE cells 46 are configured as shown in Fig. 6. 

[0067] Referring to Fig. 6, the PE cells 46 according to an embodiment of the present 
invention includes driving circuits 50 for driving the light-emitting cells OLED, and a 
control circuit 52 for controlling the driving circuits 50 positioned adjacently to each 
other at the upper/lower portions thereof. Herein, two driving circuits 50 positioned 
adjacently to each other at the upper/lower portions thereof makes a pair 100 and 102 
(hereinafter referred to "driving circuit pair") to be controlled by a single control circuit 
52. The control circuit 52 controls two driving circuits 50 imder control of a single gate 
electrode line GL connected thereto. 

[0068] The driving circuits 50 are configured such that a current can be appUed to each 
light-emitting cell OLED arranged in a matrix type. The control circuit 52 is provided 
between the driving circuit pairs 100 and 102 to thereby control the driving circuits 50 
positioned adjacently to each other at the upper/lower portions thereof Herein, the 
control circuit 52 is provided for each driving circuit pair 100 and 102, so that the 
number of control circuits 52 included in one vertical line is set to be a half of the 
number of driving circuits 50. 

[0069] On the other hand, the driving circuits 50 positioned adjacently to each other at 
the upper/lower portions thereof and not provided with the control circuit 52 
therebetween are connected to the same gate electrode line. For instance, if the driving 
circuits 50 provided at the ith and (i-i-l)th horizontal lines make a driving circuit pair 
100 and the driving circuits 50 provided at the (i+2)th and (i-f3)th horizontal lines make 
a driving circuit pair 102, the driving circuits 50 positioned at the (i+l)th horizontal 
line and the (i+2)th horizontal line are connected to the same gate electrode line. 
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[0070] The driving circuit 50 provided for each light-emitting cell OLED has two TFTs 
Tl and T2. For instance, each driving circuit 50 includes a first driving TFT Tl 
provided between the light-emitting cell OLED and the supply voltage line VDD, and a 
second driving TFT T2 provided between the first driving TFT Tl and the gate 
electrode line GL. 

[0071] Herein, the gate terminal of the second driving TFT T2 included in the first 
driving circuit 50 of the driving circuit pair 100, for example, the driving circuit 50 
provided at the ith horizontal period, is connected to the (i-l)the gate electrode line 
GLi-1 (wherein, the (i-l)th gate electrode line GLi-1 is also connected to the second 
driving TFT T2 of the driving circuit 50 provided at the (i-l)th horizontal line), and the 
source terminal thereof is connected to the control circuit 52 located adjacently. The 
gate terminal of the first driving TFT Tl included in the driving circuit 50 provided at 
the ith horizontal line is connected to the drain terminal of the second driving TFT T2, 
and the source terminal thereof is connected to the supply voltage line VDD. Further, 
the drain terminal of the first driving TFT Tl is connected to the light-emitting cell 
OLEDl. The storage capacitor Cst is connected between the source terminal and the 
gate terminal of the first driving TFT Tl. 

[0072] On the other hand, the gate terminal of the second driving TFT T2 included in 
the second driving circuit 50 of the driving circuit pair 100, for example, the driving 
circuit 50 provided at the (i+l)th horizontal period, is connected to the (i+l)the gate 
electrode line GLi+1 (wherein, the (i+l)th gate electrode line GLi+1 is also connected 
to the second driving TFT T2 of the driving circuit 50 provided at the (i+2)th horizontal 
line), and the source terminal thereof is connected to the control circuit 52 located 
adjacently. The gate terminal of the first driving TFT Tl included in the driving circuit 
50 provided at the (iH-l)th horizontal line is connected to the drain terminal of the 
second driving TFT T2, and the source terminal thereof is connected to the supply 
voltage line VDD. Further, the drain terminal of the first driving TFT Tl is connected 
to the light-emitting cell OLED. The storage capacitor Cst is connected between the 
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source terminal and the gate terminal of the first driving TFT Tl. The first and second 
driving TFTs Tl and T2 included in the driving circuit pairs 100 and 102 are provided 
for each light-emitting cell OLED in this manner. 

[0073] The control circuit 52 provided between the driving circuit pair 100, for 
example, the control circuit 52 positioned between the ith and (i+l)th horizontal lines 
includes a first control TFT T3 and a second control TFT T4. Herein, two TFTs T3 and 
T4 included in the control circuit 52 are provided in such a manner to be located at 
different horizontal lines. For instance, the first control TFT T3 is provided to be 
located at the ith horizontal line, while the second control TFT T4 is provided to be 
located at the (i+l)th horizontal line. Alternatively, the first control TFT T3 may be 
provided to be located at the (i+l)th horizontal line, while the second control TFT T4 
may be provided to be located at the ith horizontal line. 

[0074] The source terminal of the first control TFT T3 is connected to the supply 
voltage line VDD, and the drain terminal and the gate terminal thereof are connected to 
the second driving TFT T2 included in the driving circuits 50 positioned at the 
upper/lower portions thereof. The source terminal of the second control TFT T4 is 
connected to the data line DL; the drain terminal thereof is connected to the drain 
terminal and the gate terminal of the first control TFT T3; and the gate terminal thereof 
is connected to the ith gate electrode line GLi. 

[00751 An operation procedure of the PE cells 46 according to the embodiment of the 
present invention will be described in detail with reference to a driving waveform of 
Fig. 7 below. 

[0076] First, a gate signal is applied to the (i-l)th gate electrode line GLi-l. Then, 
another gate signal overlapping with the gate signal supplied to the (i-l)th gate 
electrode line GLi-l during one horizontal period (IH) is applied to the ith gate 
electrode line GLi. As a gate signal is applied to the (i-l)th gate electrode line GLi-l, 
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the second driving TFT T2 positioned at the ith horizontal hne is turned on. Further, as 
a gate signal is applied to the ith gate electrode Hne GLi, the second control TFT T4 
connected to the ith gate electrode line GLi is turned on. As the second control TFT T4 
and the second driving TFT T2 are turned on, a video signal from the data electrode 
line DL is applied to the gate terminals of the first control TFT T3 and the first driving 
TFT Tl. At this time, the first control TFT T3 and the first driving TFT Tl supplied 
with the video signal are turned on. 

[0077] Herein, the first driving TFT Tl controls a current flowing from the source 
terminal thereof (i.e., VDD) into the drain terminal thereof in response to the video 
signal applied to the gate terminal thereof to apply it to the light-emitting cell OLED, 
thereby allowing the Ught-emitting cell OLEDl to emit an amoimt of ligjit 
corresponding to the video signal. At the same time, the first control TFT T3 applies a 
current fed from the supply voUage line VDD, via the second control TFT T4, to the 
data electrode line DL. Meanwhile, the storage capacitor Cst stores a voltage from the 
supply voltage line VDD in such a manner to correspond to an amoxmt of the cvirrent 
flowing in the first control TFT T3. Further, the storage capacitor Cst tums on the first 
driving TFT Tl using a voltage stored therein when the video signal is not applied, 
thereby applying a current corresponding to the video signal to the light-emitting cell 
OLEDl. 

[0078] Thereafter, another gate signal is appUed to the (i+l)th gate electrode Hne 
GLi+1 in such a manner to overlap with the gate signal applied to the ith gate electrode 
Hne GLi. As a gate signal is applied to the (i+l)th gate electrode Hne GLi+1, the second 
driving TFT T2 positioned at the (i+l)th horizontal line and the second driving TFT T2 
positioned at the (i+2)th horizontal line are tumed on. As the second driving TFT T2 
positioned at the (i-i-l)th horizontal line is tumed on, a video signal from the data 
electrode line DL is applied, via the second driving TFT T2 positioned at the (i+l)th 
horizontal Hne, to the gate terminal of the first driving TFT Tl, thereby turning on the 
first driving TFT TL 
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[0079] At this time, the first driving TFT Tl positioned at the (i+l)th horizontal line 
controls a current flowing fi-om the source ternfiinal thereof (i.e., VDD) into the drain 
terminal thereof in response to the video signal applied to the gate terminal thereof to 
apply it to the Ught-emitting cell OLED, thereby allowing the Hght-emitting cell 
OLED2 to emit an amount of light corresponding to the video signal. At the same time, 
the first control TFT T3 applies a current fed fi-om the supply voltage line VDD that . 
becomes different in accordance with a video signal, via the second control TFT T4, to 
the data electrode line DL. Meanwhile, the storage capacitor Cst stores a voltage firom 
the supply voltage line VDD in such a manner to correspond to an amoimt of the 
current flowing in the first control TFT T3. Further, the storage capacitor Cst turns on 
the first driving TFT Tl using a voltage stored therein when the video signal is not 
applied, thereby applying a current corresponding to the video signal to the light- 
emitting cell OLED2. 

[0080] Meanwhile, although a gate signal appUed to the (i+l)the gate electrode line 
Gli+1 tums on the second driving TFT T2 positioned at the (iH-2)th horizontal line, a 
video signal fails to reach the light-emitting cell OLED3 positioned at the (i+2)th 
horizontal line, because the second control TFT T4 positioned between the driving 
circuit pair 102 is tumed off. Thus light is not emitted fi-om the light-emitting cell 
OLED3 positioned at the (i+2)th horizontal line at this time. 

[0081] Hereinafter, another gate signal is applied to the (i+2)th gate electrode line 
GLi+2 in such a manner to overlap with the gate signal applied to the (i+l)th gate 
electrode line Gli+1. As a gate signal is applied to the (i+2)th gate electrode Une Gli+2, 
the second control TFT T4 connected to the (i+2)th gate electrode line Gli+2 is tumed 
on. As the second control TFT T4 is tumed on, a video signal firom the data electrode 
line DL tums on the first control TFT T3 connected to the second control TFT T4 and 
the first driving TFT Tl positioned at the (i+2)th horizontal line. 



19 



PATENT 
8733.1031.00 



[0082] At this time, the first driving TFT Tl positioned at the (i+2)th horizontal line 
controls a current flowing from the source terminal thereof (i.e., VDD) into the drain 
terminal thereof in response to the video signal applied to the gate terminal thereof to 
apply it to the light-emitting cell OLED3, thereby allowing the Hght-emitting cell 
OLED3 to emit an amount of light corresponding to the video signal. At the same time, 
the first control TFT T3 applies a current fed from the supply voltage line VDD, via the 
second control TFT T4, to the data electrode line DL. Meanwhile, the storage capacitor 
Cst stores a voltage from the supply voltage line VDD in such a manner to correspond 
to an amount of the current flowing in the first control TFT T3. Further, the storage 
capacitor Cst tums on the first driving TFT Tl using a voltage stored therein when the 
video signal is not applied, thereby applying a current corresponding to the video signal 
to the Ught-emitting cell OLED3. In practice, the present EL display device repeats the 
above-mentioned procedure, thereby displaying a desired picture. 

[0083] Such an EL display device provides a single control circuit between the driving 
circuit pair positioned adjacently to each other at the upper/lower portions thereof and 
controls the driving circuit positioned at the upper/lower sides, while controlling the 
control circuit by a single gate electrode line, so that it can reduce a number of gate 
electrode lines. In other words, since the driving circuit provided at the upper side of 
the driving circuit pair is connected to the same gate electrode line as the driving circuit 
provided at the previous horizontal line while the driving circuit provided at the lower 
side of the driving circuit pair is connected to the same gate electrode line as the 
driving circuit provided at the next horizontal line, it becomes possible to minimize the 
number of gate electrode line and thus to improve an aperture ratio. Furthemiore, three 
TFTs (i.e., two at the driving circuit plus one at the control circuit) are provided for 
each light-emitting cell arranged in a matrix type, it becomes possible to more improve 
an aperture ratio. 

[0084] As described above, according to the present invention, the gate electrode lines 
control the pixel cells positioned at the upper/lower sides, so that it becomes possible to 
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reduce a number of gate lines and thus to improve an aperture ratio. Furthermore, 
according to the present invention, three TFTs are included for each pixel cell, so that it 
becomes possible to more improve an aperture ratio in comparison to the prior art. 
Moreover, according to the present invention, a number of gate electrode lines are 
reduced, so that it becomes possible to apply a gate signal to all the gate electrode lines 
using a single gate driver and thus to reduce manufacturing cost. 

[0085] It will be apparent to those skilled in the art that various modifications and 
variation can be made in the present invention without departing fi-om the spirit or 
scope of the invention. Thus, it is intended that the present invention cover the 
modifications and variations of this invention provided they come within the scope of 
the appended claims and their equivalents. 
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